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Description 

This invention relates to data transnnission sys- 
tems and is particularly although not exclusively 
concerned with arrangements for communicating 
data between the nodes of a multi-node data pro- 
cessing system. 

It is well known to use optical fibres for data 
transmission, to achieve physical separation and 
electrical isolation not achievable by conventional 
electrical interconnection. The data transmitted on 
a fibre may be encoded by means of a self- 
clocking code such as a Manchester code, and 
then decoded at the receiving end to extract a 
clock signal and a data signal. 

For a high performance multi-node data pro- 
cessing system, the bandwidth of a single optical 
fibre is insufficient to support the required level of 
traffic. 

For this reason it is desirable to transmit a 
group of data bits in parallel e.g. a group of bits 
forming a data digit. This can be achieved by using 
a bundle of optical fibres, one for each bit in the 
group. However, this presents problems at high bit 
rates because of variations in the length and refrac- 
tive index of the fibres which cause the data bits to 
be skewed i.e. to arrive at the receiving end of the 
fibres at different times. This makes it difficult to 
recognise the start of a message, since the mes- 
sage will start to arrive at different times over the 
different fibres. It also causes problems in re-align- 
ing the data to allow the bits of each group to be 
read simultaneously in parallel. EP-A-1 59810 de- 
scribes a digital transmission system in which data 
is divided into six separate streams for transmis- 
sion over six separate paths. The streams are then 
recombined to reproduce the original data. To 
compensate for different transmission path lengths, 
each stream has an adjustable delay unit. The 
delay times of these units are ajusted to ensure 
that all the the paths are the same length. 

The object of the present invention is to pro- 
vide an alternative solution to the problem of skew 
which does not involve the use of variable delay 
units to equalise path lengths. 

Summary of the invention 

According to the invention there is provided 
data transmission apparatus comprising a transmit- 
ter and a receiver interconnected by a communica- 
tion link, characterised in that the link comprises a 
plurality of optical fibres, wherein messages are 
transmitted as a sequence of groups of data bits, 
the bits of each group being transmitted in parallel 
over the fibres, each fibre carrying a signal en- 
coded by means of a self-clocking code and each 
message being preceded by a serial start pattern 



transmitted on each fibre, the receiver (311) com- 
prising a plurality of decoder circuits (520-524) for 
extracting separate clock and data signals form the 
respective fibres, a plurality of start pattern detec- 

5 tion circuits (570-574) for independently detecting 
start patterns on the respective fibres, a plurality of 
data buffers (560-564) into which the extracted data 
signals comprising the message body are clocked 
by the respective clock signals, and means (580- 

70 584) for reading out the contents of all the buffers 
in parallel when a start pattern has been detected 
on all the fibres, the data being read out of each 
buffer in the same sequence as it was written into 
the buffer. 

15 Use of these buffers avoids the need to synch- 

ronise both ends of the data transmission systems, 
and if each buffer can hold its own part of a 
complete message, and this data remains until 
overwritten by the next message, the inter-fibre 

20 skew is limited only by the inter-message gap. 

One embodiment of the invention will now be 
described by way of example with reference to the 
accompanying drawings. 

25 Brief description of the drawings 

Figure 1 shows a multi-node data processing 
system 

Figure 2 shows a configuration register in one 
30 node. 

Figure 3 shows an inter-node switch (INS) in 
one node. 

Figure 4 shows the way in which internal clocks 
are generated for the INS. 
35 Figures 5-7 show one of the receivers forming 
part of the INS. 

Figures 8 and 9 show one of the channel buffers 
forming part of the INS. 

Figures 10-12 show a central switch forming 
40 part of the INS. 

Figure 13 shows the way in which interrupt 
signals are generated by the INS. 
Figure 14 shows an acknowledgement genera- 
tion circuit forming part of the INS. 

45 

Description of an embodiment of the invention 

Figure 1 shows a multi-processor data process- 
ing system comprising four processing nodes 10- 

50 13. Each node comprises a data processor 14 and 
an inter-node switch (INS) 15. The inter-node 
switch has four channels (channels 0-3) each of 
which has a data input path (CH0-CH3) and a data 
output path (XCH0-XCH3). Channel 0 is connected 

6s to the local processor (i.e. the processor 14 in the 
same node), while the other three channels are 
connected to the other nodes. For simplicity, only 
the connections to node 10 are shown in the draw- 
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ing, and it will be appreciated that the other nodes 
are connected in a sinnilar manner. 

Each of the inter-node connections shown in 
Figure 1 consists of a bundle of six optical fibres. 
Each fibre carries a Manchester-encoded signal at 
a rate of 80 Mbits/second. Manchester coding is a 
well known technique for providing a self-clocked 
signal carrying both clock and data information. 

Five of the fibres carry a data digit consisting 
of four data bits and an associated parity bit. A 
message consists of 32 consecutive digits, pre- 
ceded by a six-bit start pattern 111101 on each 
fibre, and followed by a two-bit end pattern 00 on 
each fibre. When no message is being set, a 
synchronisation pattern 1000 is transmitted repeat- 
edly on each fibre. 

The sixth fibre carries an acknowledgement 
signal ACK in the reverse direction. The purpose of 
this will be explained later. The acknowledgement 
fibre normally carries the synchronisation pattern 
1000, an ACK signal being represented by invert- 
ing this pattern once, i.e. 
—1000 0111 1000™. 

At any given time, only one of the inter-node 
switches is active. This active INS acts as a star 
coupler, receiving messages from all the nodes 
(including the node in which the INS is located) 
and broadcasting each message to all the nodes in 
parallel. The other inter-node switches serve mere- 
ly to route messages from the local processor to 
the node that contains the active INS, and to route 
incoming messages from the active INS to the 
local processor. The node that contains the cur- 
rently active INS is said to be in local mode, while 
the other nodes are said to be in remote mode. 

Referring to Figure 2. each node contains a 
six-bit configuration register 20, The third bit of this 
register COEN enables channel 0, allowing the 
local processor to transmit to and receive from the 
INS (whether the INS is local or remote). The first 
two bits of the configuration register 20 are de- 
coded by a 2:4 decoder 21 . The first output of the 
decoder 21 provides a control signal LOG which 
indicates that this node contains the active INS; i.e. 
it Is in local mode. The other three outputs of the 
decoder 21 are combined with COEN in AND gates 
22 to produce control signals C1REM, C2REM or 
C3REM indicating that this node is in remote mode 
and that the active INS is in the node connected to 
channel 1,2 or 3. 

The other three bits of the configuration regis- 
ter are combined in AND gates 23 with the LOC 
signal to produce signals CILOC. C2L0C and 
C3L0C. These signals enable the three channels 1- 
3 when the node is in local mode. 

Referring now to Rgure 3, this shows one of 
the inter-node switches INS in more detail. Mes- 
sages from the local processor are received over 



input path CHO and are assembled in a transmis- 
sion buffer 310. Messages from the other three 
input paths CH1-CH3 are received by respective 
receivers 311-313, The outputs of the transmission 
5 buffer 310 and the three receivers 311-313 are fed 
to respective channel buffers 320-323. Each of 
these channel buffers acts as a first-in-first-out 
queue holding up to 128 messages waiting to be 
transmitted, 

10 The outputs of the channel buffers are fed to a 

central switch 330. This switch selects the channels 
one at a time, and reads out a message from the 
selected channel. This message is fed to three 
transmitters 341-343 which convert the signals into 

75 optical signals and transmit them over the output 
paths XCH1-XCH3. 

The output of the switch 330 is also fed to one 
input 5 of a 4:1 multiplexer 350, the other three 
inputs of which are connected to the receivers 311- 

20 313. The multiplexer 350 is controlled by the first 
two bits of the configuration register 20, so that 
when the INS is in local mode, the multiplexer 350 
selects the output of the central switch 330 and 
when the INS is in remote mode the multiplexer 

25 350 selects the output of the receiver that is receiv- 
ing data from the active INS. The output of the 
multiplexer 350 is fed to a receive buffer 351. This 
is a first-in-first-out buffer and holds a queue of up 
to 256 messages waiting to be read by the local 

30 processor. 

The overall operation of the INS will now be 
described. This depends on whether it is in local or 
remote mode. 

In local mode, all the channel buffers are nor- 

35 mally enabled, and receive rhessages from the four 
nodes. Whenever one of the channel buffers has a 
message ready for transmission, it sends a request 
to the central switch 330. The central switch se- 
lects one of the requesting channels, and reads out 

40 a message from the channel buffer. This message 
is sent to the receive buffer 351 by way of the 
multiplexer 350, and can then be read by the local 
processor. The message is also broadcast to the 
other nodes over the output paths XCH1-XCH3. 

45 In remote mode, only the channel 0 buffer 320 

is enabled; the other three are all disabled. The 
multiplexer 350 is switched to select messages 
from the node containing the active INS. Since 
channel buffers 321-323 are disabled, only channel 

50 0 sends requests to the central switch 330. and so 
that channel is permanently selected by the switch. 
Messages from the local processor are therefore 
transmitted over all the output paths XCH1-XCH3 
to all the other nodes, and in particular to the node 

55 containing the currently active INS. The active INS 
will then operate, as described above, to broadcast 
each message to all the nodes, including the one 
that originated the message. Thus, in remote 
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mode, the INS serves simply to relay messages 
from the local processor to the node containing the 
active INS. and to route messages received from 
the active INS to the receive buffer 351 and hence 
to the local processor. 

It will be appreciated that the system can be 
reconfigured if required so as to change the active 
INS to a different node, e.g. if the active INS 
develops a fault, or if a cable between a remote 
node and the active INS becomes faulty. This is 
done by adjusting the values of the configuration 
registers in the nodes. Also, one or more of the 
nodes may be omitted, by suitable adjustment of 
the configuration registers in the remaining nodes 
to disable those channels that are not required. 

Referring still to Rgure 3, the INS contains 
three acknowledgement (ACK) counters 361-363, 
one for each of channels 1-3. Whenever a mes- 
sage is transmitted over the output paths XCH1- 
XCH3 of these channels, all three counters are 
incremented by one. Each channel also has an 
ACK detection circuit 371-373 for detecting ACK 
signals from the respective paths XCH1-XCH3. 
When an ACK signal is detected, the correspond- 
ing counter is decremented by one. 

Each of the channels 1-3 also has an ACK 
generation circuit 381-383 for sending ACK signals 
over the respective paths CH1-CH3. In local mode, 
each of these circuits produces an ACK signal 
whenever a message is read out of the channel 
buffer of the associated channel. In remote mode, 
only one of the ACK generation circuits is active, 
namely the one belonging to the channel con- 
nected to the active INS. In this case, the ACK 
generator circuit produces an ACK signal whenever 
a message is read out of the receive buffer 351 . 

It can be seen that each of the ACK counters 
361-363 keeps a count of the number of messages 
waiting in the channel buffer (or receive buffer) at 
the other end of the associated channel. The count 
is only approximate, since it does not allow for 
messages in transit between the nodes. Neverthe- 
less, the ACK counts are useful as an indication of 
how full the buffers are, and are used, as will be 
described, to control the rate of transmission of 
messages so as to ensure that the buffers do not 
overflow. 

Each message contains a source node number 
and a sequence number which are inserted into the 
message by the processor which originally gen- 
erated the message. The source node number in- 
dicates the identity of the node in which the mes- 
sage originated, while the sequence numbers in- 
dicate the sequence in which the messages are 
generated by the node. 

The sequence numbers are checked in the INS 
by a sequence checking circuit 390. This receives 
messages from a 2:1 multiplexer 391, controlled by 



the signal LOC derived from the configuration reg- 
ister. When LOC is true (i.e. the node is in local 
mode) the multiplexer 391 selects the output of the 
central switch 330. When LOC is false (i.e. the 

5 node is remote mode) it selects the output of the 
receive buffer 351 . 

The sequence checking circuit 390 holds a 
sequence count for each node. Whenever it re- 
ceives a message, it uses the source node number 

70 in that message to select the appropriate sequence 
count, and then compares the selected count with 
the sequence number of the message. Any dis- 
crepancy indicates a transmission error in the sys- 
tem. 

75 Referring now to Figure 4, the timing of the 

INS is controlled by a crystal oscillator 40, running 
at 8OMH2. The output of the oscillator is divided by 
two, by means of a circuit 41, to produce a 40MHz 
clock signal CLK for the INS. The output of the 

20 oscillator also directly provides a double speed 
clock signal DSCLK. 

The clock signal CLK is divided by two by 
means of a circuit 42 to produce a write control 
signal WRT. This signal divides the operation of 

25 the INS into alternate read and write cycles, con- 
sisting of alternate cycles of the clock CLK. When 
WRT is true (i.e. in a write cycle) the various 
buffers 320-323. 351 can be written to; when WRT 
is false, they can be read. 

30 Referring now to Figure 5, this shows the chan- 

nel 1 receiver 31 1 in more detail. The other receiv- 
ers 312, 313 are similar. 

As mentioned above, each input path CH1-CH3 
consists of six optical fibres, five of which carry an 

35 incoming data digit. The signals on these five in- 
coming fibres are converted to electrical signals by 
photodiodes 510-514. The outputs of the 
photodiodes are fed to decoders 520-524, each of 
which produces a received data signal RDATA and 

40 corresponding clock signal RCLOCK derived from 
the incoming signal. 

The clocks RCLOCK have a nominal frequency 
of 80MHz. HOwever, they are not synchronised to 
the internal clock DSCLK of the INS. Moreover. 

46 because of variations in the length and refractive 
index of the fibres, the clock signals RCLOCK from 
the five fibres may be skewed relative to each 
other, i.e. the five bits of each digit do not nec- 
essarily arrive at the same time on all five fibres. 

50 The receiver 311 is enabled by means of a 

signal CI OPEN produced by an OR gate 530 
which receives CI LOC and CIREM, derived from 
the configuration register. CI OPEN therefore de- 
notes that channel 1 is enabled either in local or 

55 remote mode. In the case of the other receivers 
312, 313 the corresponding signals for channels 2 
and 3 are used. 

CI OPEN enables a set of five AND gates 540- 
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544 to accept the data signals RDATA from the 
decoders. The outputs of the AND gates are cloc- 
ked into flip-flops 550-554 by means of the clock 
signal RCLOCK, to produce staticised data signals 
SDATA. The signals SDATA are fed to the inputs 
of five 32-bits register files 560-564. 

Each register file has an associated control 
circuit 570-574, which receives both the data 
SDATA and the clock RCLOCK. Each of these 
control circuits detects the message start pattern 
111101 in the incoming data, and then enables 
each of a set of 32 load control lines LD in turn, so 
as to load the next 32 data bits into the 32 loca- 
tions of the register file. 

The data outputs of the register files 560-564 
are connected to respective 8:1 multiplexers 580- 
584. These multiplexers are controlled by a com- 
mon 3-bit read address RFRAD from a register 
590. Each value of the read address selects a 
group of four adjacent bit locations from each of 
the five register files, so as to produce a 20-bit 
parallel data output consisting of a group of four 
consecutive digits (including both data and parity 
bits). This output is supplied, as shown in Figure 3, 
to the corresponding channel buffer and also to the 
receive buffer 351 by way of the multiplexer 350. 

The address RFAD is obtained from a 2:1 
multiplexer 591 controlled by the signal LOG de- 
rived from the configuration register. When LOG is 
true (local mode) the multiplexer selects a 3-bit 
address WA(7-9) from the corresponding channel 
buffer 321. When LOG is false (remote mode) it 
selects a corresponding 3-bit address RXWA(7-9) 
from the receive buffer 351. 

As will be described later, these addresses WA 
and RXWA are incremented during each write cy- 
cle of the internal clock CLK. Hence, it can be seen 
that, while data is loaded into the register files 
asynchronously under the control of the received 
clocks RGLOCK, it is read out synchronously in 
step with the internal clock GLK. 

Figures 6 and 7 show one of the register file 
control circuits 570-574 in detail. 

Referring to Figure 6, the control circuit com- 
prises a register 60 holding five bits SR0-SR4. The 
register is clocked by the received clock signal 
RCLOCK. The input to the register comes from a 
2:1 multiplexer 61 controlled by a control signal 
RFEN. When RFEN is true, the multiplexer selects 
the output of an incrementer circuit 62 which incre- 
ments the current contents of the register 60 by 
one. When RFEN is false, it selects the output of a 
set of AND gates 63, controlled by the inverse of a 
signal STVAL. The AND gates receive a five-bit 
input consisting of the current input data bit SDATA 
and the four most significant bits SR0-SR3 of the 
register 60. 

The signal RFEN also controls a multiplexer 



64. When RFEN is true, the multiplexer selects the 
output of a NAND gate 65, which receives the 
outputs of the register 60. When RFEN is false, it 
selects the signal STVAL. The output of the mul- 
6 tiplexer 64 is clocked into a flip-flop 66 by 
RCLOCK, and provides the control signal RFEN. 

The signal RFEN also enables a 5:32 decoder 
67 which decodes the current contents of the regis- 
ter 60 to produce a signal on one of 32 output 

10 lines. These output lines are combined in a set of 
AND gates 68 with the clock RCLOCK, to provide 
the 32 load control signals LD for the correspond- 
ing register file. 

In operation, RFEN and STVAL are initially 

75 false. Thus, at each beat of RCLOCK, bits SRO- 
SR3 of the register 60 are re-loaded into bit posi- 
tions SR1-SR4 via the AND gates 63 and the 
multiplexer 61, while at the same time the current 
input data bit SDATA is loaded into bit position 

20 SRO. Thus, in this case, the register 60 acts as a 
shift register, into which data is shifted serially from 
the SDATA input. The register 60 thus holds the 
five most recent bits of SDATA. 

Referring now to Figure 7, the contents SRO- 

25 SR4 of the register 60. and the current data input 
bit SDATA are fed to a detector circuit consisting 
of six AND gates 71-76 and an OR gate 77, the 
output of which is the signal STVAL, It can be seen 
that each of the AND gates 71-76 is enabled if a 

30 particular group of five out of the six bits SDATA, 
SR0-SR4 matches the six bit start pattern 111101, 
so that STVAL is produced if any five out of the six 
bits match. Thus, the circuit detects the start pat- 
tern at the correct time even if one bit of the 

35 pattern is corrupted. It will also correctly detect the 
start pattern if one bit of the preceding synch- 
ronisation pattern 1 000 is corrupted. 

Referring again to Figure 6, when the start 
pattern is detected, STVAL inhibits the AND gates 

40 63. Thus, at the next RCLOCK beat, the register 60 
is reset to zero. STVAL also causes the flip-flop 66 
to be set, making RFEN true. This switches the 
multiplexers 61, 64 and enables the decoder 67. 
The register 60 is now incremented by one at 

45 each RCLOCK beat and therefore counts up from 
00000 to 11111 (i.e. decimal 0-31). This causes 
each of the load control lines LD to be activated in 
turn, causing the next 32 bits of the data signal 
SDATA to be loaded into respective bit positions of 

50 the associated register file. When the count 
reaches 1 1 1 1 1 , the NAND gate 65 is disabled, and 
this resets the flip-flop 66, making RFEN false 
again. This puts the register 60 back into the shift 
register mode, to look for the next start pattern. 

55 Figures 8 and 9 show the channel buffer 321 

for channel 1 in detail. The buffers for the other 
channels are similar. 

Referring to Rgure 8. the channel buffer com- 
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prises a 1Kx20 RAM 80 which receives the data 
signal from the associated receiver 31 1 . The RAM 
has a write enable input WE which is enabled 
during each write cycle to cause the four input 
digits to be written into the currently addressed 
location of the RAM. 

The RAM is addressed by a 10-bit address 
AD(0-9) supplied by a multiplexer 81 . controlled by 
the write control signal WRT. When WRT is true 
(i.e. in a write cycle) the multiplexer selects a write 
address WA(0-9) from a register 82. When WRT is 
false (read cycle) it selects a read address RA(0-9) 
from a register 83. The address AD(0-9) is incre- 
mented by one by a circuit 84 and is fed back to 
the inputs of the two registers 82,83. 

Loading of the register 82 is controlled by an 
AND gate 85 which receives the internal clock CLK 
and an increment control signal CIINCW. As will 
be described later, CIINCW is produced during 
write cycles whenever the register files in the asso- 
ciated receiver 31 1 indicate that they have a mes- 
sage ready to be read into the channel buffer. This 
causes the write address WA to be incremented by 
one in each write cycle. The three least significant 
bits WA{7-9) of the write address are also used, as 
already described, to control the reading of the 
data from the register files in the associated re- 
ceiver (see Figure 5). Thus, it can be seen that 
data is read out of the register file in synchronism 
with the writing to the RAM 80. and successive 4- 
digit groups wilt be written into successive loca- 
tions of the RAM. 

Loading of the read address register 83 is 
controlled by an AND gate 86 which receives the 
clock CLK and a control signal CI INCR. As will be 
described later, CI INCR is produced in each read 
cycle whenever this channel is selected by the 
central switch 330 for reading out data. This causes 
the read address RA to be incremented by one in 
each read cycle so as to read out successive 4- 
digit groups from the RAM. The data output 
CI DATA of the RAM is fed to the central switch 
330. 

The three least significant bits AD(7-9) of the 
RAM address are combined in an AND gate 87 to 
produce a signal C1LASTAD. This indicates that 
the last group of four digits in a message is being 
addressed, and is used by the central switch 330 
as will be described to initiate the selection of the 
next message. 

As mentioned above, the channel buffer pro- 
duces a request signal CIREQ when it has a 
message for transmission through the central 
switch. This signal is produced by an AND gate 88. 
which is enabled by the control signal CI LOC from 
the configuration register. Hence, C1REQ can only 
be generated if this node is in local mode and 
channel 1 is enabled. 



The AND gate 88 receives the inverse of the 
output of a multiplexer 89. which is controlled by a 
mode control signal SLOWM. When SLOWM is 
false, the multiplexer selects the output of a com- 
5 parator 810, which compares the write address 
WA(0-9) and read address RA(0-9). In this case, 
therefore, the request signal CIREQ is produced 
whenever WA and RA differ, i.e. whenever the 
RAM 80 contains any data. When SLOWM is true. 

10 the multiplexer 89 selects output of a comparator 
811 which compares the most significant seven 
bits WA(0-6), RA(0-6) of the write and read ad- 
dresses. In this case, therefore, the request signal 
CIREQ is produced only if the read and write 

75 addresses differ by at least eight, i.e. if the RAM 80 
contains at least one complete message. 

In normal operation. SLOWM is set to zero, 
allowing onward transmission of each message to 
be requested and commenced before the whole of 

20 the message has been received into the channel 
buffer. Hoever, for diagnostic purposes a "slow 
message" mode can be entered by setting 
SLOWM to one. In this mode, each message must 
be fully received into the channel buffer before it is 

25 transmitted. This facilitates diagnostic checking and 
the location of faults. 

The read address RA(0-9) is subtracted from 
the write address WA(0-9) in a subtracter circuit 
812. and the most significant bit'of the difference is 

30 gated with CI LOC in an AND gate 813 to produce 
a signal C1HFUL This signal indicates that the 
RAM 80 is at least half full (64 message waiting). 
As will be described, it is used in the central switch 
330 to give increased priority to messages from 

35 this channel. 

The channel buffers 320, 322. 323 for the other 
channels are similar to that shown in Figure 8, with 
suitable changes to the names of the signals, e.g. 
channel buffer 322 is controlled by C2L0C instead 

40 of CI LOC. Also, in the case of channel 0, the 
channel buffer 320 contains a further AND gate 
814, enabled by COEN. which combines two bits of 
the difference from the subtracter 812. This pro- 
duces a signal FULL which indicates that the buffer 

45 contains at least 80 messages. 

The logic in the channel buffer 321 for produc- 
ing the signal CIINCW which increments the write 
address register 82 will now be described. 

It will be recalled that each receiver 311-313 

50 contains five register files 560-564 which receive 
data from the five incoming optical fibres in the 
channel. Each of these register files has its own 
control circuit 570-574 which independently detects 
the message start pattern and produces a signal 

55 RFEN to initiate the loading of data into the asso- 
ciated register file. Since the signals on the five 
fibres are not necessarily in step with each other, 
the RFEN signals from the five control circuits do 
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not necessarily occur simultaneously. 

Referring to Figure 9, the five RFEN signals 
from the receiver 31 1 are fed to the channel buffer 
321 where they are clocked in parallel through a 
chain of three five-bit registers 91, 92, 93 in suc- 
cessive beats of the clock CLK. The output of 
register 92 is combined in a set of AND gates 94 
with the inverse of the output of register 93 to 
produce a set of signals which mark any zero-to- 
one transitions in the respective RFEN signals. The 
outputs of the AND gates 94 are clocked into a 5- 
bit register 95. by way of OR gates 96, at the next 
CLK beat. The outputs of the register 95 are fed 
back to its inputs, by way of a set of AND gates 97 
and the OR gates 96 so that, once any bit of the 
register has been set, it is held in that state. 

The outputs of the register 95 are combined in 
an AND gate 98 to produce a signal UV which 
indicates that a transition has been detected in alt 
five signals RFEN. This signal disables the AND 
gates 97 and hence resets the register 95. It can 
be seen that the signal UV indicates that a start 
pattern has now been detected on all five incoming 
fibres. 

Assuming that the node is in local mode 
(L0C = 1) an AND gate 99 is then enabled, and this 
causes a flip-flop 910 to be set at the next CLK 
beat. This causes another flip-fiop 911 to be set at 
the next again CLK beat, by way of an OR gate 
912. The outputs of the flip-flops 910, 911 are 
combined in an OR gate 913, the output of which is 
combined with WRT in an AND gate 914 to pro- 
duce the signal C1INCW. The output of the flip-flop 
911 is also fed back to its input by way of an AND 
gate 915 and the OR gate 912, so as to hold it in 
the set state once it has been set. The flip-flop 91 1 
will be held in this state until the signals 
C1LASTAD and WRT appear, enabling an AND 
gate 916 and disabling the AND gate 915. 

Thus, it can be seen that when a start of 
message pattern is detected on all five fibres, UV 
is produced. This causes C1INCW to be produced 
in each write cycle. This allows the write address 
register 82 (Figure 8) to be incremented in succes- 
sive write cycles, so as to write successive four- 
digit groups from the receiver 311 into successive 
locations of the channel buffer 321 . When the last 
four-digit group of the message is written, 
C1LASTAD causes the C1INCW signal to be re- 
moved. 

Channel buffers 322 and 323 for channels 2 
and 3 have similar circuits to that shown in Figure 
9. The buffer 320 for channel 0 has a simplified 
circuit, due to the fact that the input data is already 
synchronised to the clock CLK. 

The receive buffer 351 is similar to the channel 
buffers except as follows: 

(a) Writing to the buffer 351 is initiated when- 



ever the one of the receivers 311-313 currently 
selected by the multiplexer 350 has a message 
ready. In the case where the multiplexer 350 
selects the output of the central switch, writing 

5 to the buffer 351 is initiated each time the cen- 
tral switch selects a message for transmission, 
(b) Reading from the buffer 351 is controlled by 
a read increment signal from the local proces- 
sor, rather than from the central switch. 

10 (c) Instead of producing a request signal to the 
central switch, the buffer 351 produces a 
"message available" signal to inform the local 
processor that it has a message ready. 
Rgures 10-12 show the central switch 330 in 

75 detail. 

Referring to Figure 10, the switch comprises a 
4:1 multiplexer 100 which receives the data signals 
C0DATA-C3DATA from the four channel buffers 
320-324. The multiplexer is controlled by a switch 

20 select signal SWSEL, which selects one of the four 
input channels for connection to the output. The 
output of the multiplexer is clocked into a register 
101 by CLK. The output of this register is fed to 
the receive buffer 351 via the multiplexer 350 

25 (Figure 3). 

The output of the register 101 is also fed to a 
4:1 multiplexer 102, which multiplexes the 4-digit- 
wide signal down to a one-digit-side signal, at a 
clock rate of 80MHz, synchronised to the double 

30 speed clock DSCLK. The output of this multiplexer 
is fed to a 2:1 multiplexer 103, the other input of 
which is connected to a pattern generation circuit 
104, which produces the synchronisation pattern 
(1000) and start pattern (111101) for the data. The 

35 output of the multiplexer 103 is clocked into a 
register 105 by DSCLK, and is then fed to the three 
transmitters 341-343 for transmission over the out- 
put paths XCH1-XCH3. 

The output of the register 101 Is also fed to a 

40 parity checking circuit 106 which checks the digit 
parity of all messages passing through the central 
switch. 

Referring now to Figure 11. the central switch 
receives the request signals C0REQ-C3REQ from 

45 the four channel buffers 320-324. indicating wheth- 
er these buffers have messages ready for transmis- 
sion. It also receives the signals C0HFUL-C3HFUL 
from the channel buffers indicating whether the 
buffers are half full. The request signals are com- 

50 bined with the respective half-full signals in a set of 
AND gates 110. The outputs of these gates are 
then combined in an OR gate 111 to produce a 
control signal for a 2:1 multiplexer 112. When this 
control signal is false, the multiplexer selects the 

55 request signals; when it is true, it selects the out- 
puts of the AND gates 110. 

The four-bit output of the multiplexer 112 is fed 
to a priority encoder 113 which selects the highest 
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priority true input. Each time a selection is made, 
the priority is changed cyclically: for example, if 
the order of priority of the inputs is initially 0, 1,2, 
3, after a selection Is made the order of priority is 
changed to 1 . 2, 3, 0. 

It can be seen that if none of the channel 
buffers is half-full, the selection is made among ail 
the requesting channels. However, if any of the 
channel buffers is half-full, the selection is restrict- 
ed to those buffers. 

The signals C0REQ-C3REQ are also combined 
in an OR gate 114 and this enables an AND gate 
115, provided that a signal SWNAV (Switch not 
available) Is not true. This causes a flip-flop 1 1 6 to 
be set at the next CLK beat, producing a signal 
SWAC (switch accept) which, as will be described, 
Initiates the transfer of the message from the se- 
lected channel buffer through the central switch. 
Also, at the same CLK beat, an AND gate 117 Is 
enabled, which loads the output of the priority 
encoder 113 into a 2-bit register 118. This provides 
the SWSEL signal for the multiplexer 100. 

Referring to Figure 12, the switch accept signal 
SWAC enables an OR gate 120, which sets a flip- 
flop 121 at the next CLK beat This produces a 
BUSY signal indicating that the central switch Is 
now busy handling a message. The BUSY signal Is 
fed back to the input of the flip-flop 121 by way of 
an AND gate 122 and the OR gate 120 so as to 
hold it in its set state. 

The BUSY signal is applied to the pattern gen- 
erating circuit 104 (Figure 10) causing it to stop 
generating the synchronisation pattern 1000 (which 
it was doing while no message was being transmit- 
ted) and instead to generate the start of message 
pattern 111101 on each of its five output lines. 

Referring still to Figure 12, the BUSY signal Is 
applied to one input of an OR gate 123, the output 
of which provides the switch not available signal 
SWNAV. This disables the AND gate 115 (Figure 
11) and hence prevents the switch from accepting 
any further messages while this message is being 
handled. 

The BUSY signal also sets another flip-flop 124 
two beats later at the end of the next write cycle, 
producing a signal RDCH. This enables an AND 
gate 125 in each read cycle (WRT = 0) and this in 
turn enables a decoder 126 which decodes the 
switch selection signal SWSEL to produce the read 
increment signal C0INCR-C3INCR for the selected 
channel. As described above with reference to Fig- 
ure 8, the read increment signal allows the read 
address register 83 in the channel buffer to be 
incremented in each read cycle, and hence causes 
a succession of four-digit groups to be read out of 
the selected channel. 

The output of the AND gate 125 also sets a 
counter 127 to a preset value, representing the 



desired inter-message gap. I.e. the minimum num- 
ber of clock beats between adjacent messages. 
The contents of this counter are combined In an 
OR gate 128 to produce a signal IMG if the counter 
5 is non-zero. This signal is fed to another input of 
the OR gate 123 so as to maintain SWNAV until 
the end of the inter-message gap. 

The signal RDCH also enables an AND gate 
1210 producing a signal MESTX. This Increments 

10 the three ACK counters 361-363. At the next CLK 
beat, RDCH sets a flip-flop 1211. producing a sig- 
nal CRIP which disables the AND gate 1210, re- 
moving MESTX. 

Referring again to Figure 10, the signal CRIP 

75 switches the multiplexer 103 so that is now selects 
the message data from the multiplexer 100 Instead 
of the output of the pattern generation circuit 104. 

When the last group of digits of the message is 
read out from the channel buffer, one of the signals 

20 C0LASTAD-C3LASTAD is produced during a read 
cycle. This enables an AND gate 1212, which dis- 
ables the AND gate 122, resetting the flip-flop 121. 
Thus, the BUSY signal is removed which in turn 
removes RDCH and CRIP. The removal of CRIP 

26 switches the multiplexer 103 (Figure 10) back to its 
original state so that is selects the synchronisation 
pattern 1000 from the circuit 104 for transmitting 
during the inter-message gap. The removal of 
RDCH frees the counter 127, so that it can now 

30 start counting down so as to time the inter-mes- 
sage gap. When the counter reaches zero, IMG is 
removed, which in turn removes SWNAV, allowing 
the central switch to select another message. 

As described above, when the channel 0 buffer 

35 320 becomes half-full, it generates the signal 
COHFUL. Referring to Figure 13, this signal enables 
an OR gate 130, producing a delayed interrupt 
signal TXDI requesting the local processor not to 
produce any more messages. If the processor ig- 

40 nores this interrupt and the number of messages in 
the buffer 320 continues to increase, it will even- 
tually produce the signal FULL. This enables an 
OR gate 131, producing an immediate interrupt 
signal TXSUS which stops the processor sending 

45 any more messages. This ensures that the channel 
0 buffer never overflows. 

Consider now the case where the node is in 
remote mode, the active INS being connected to 
channel 1; i.e. C1REM = 1. In this case, the channel 

50 1 ACK counter 361 contains an approximate count 
of the number of messages that have been sent by 
this node to the active INS but have not yet been 
read out of the corresponding channel buffer In the 
active INS. If the ACK counter reaches a count of 

65 64, it produces a signal C1ACTRH which indicates 
that the buffer in the active INS is approximately 
half-full. This signal enables an AND gate 132 
which in turn enables the OR gate 130, producing 
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the delayed interrupt signal TXDI for the local pro- 
cessor. If the ACK counter reaches a count of 80. it 
produces a signal C1ACTRF which indicates that 
the buffer in the active INS is now nearly two-thirds 
full. This enables an AND gate 133 which in turn 
enables an OR gate 134 and the OR gate 131, 
producing the innnnediate interrupt TXSUS. The OR 
gate 134 also enables another OR gate 135, pro- 
ducing a signal SWSUS which, as shown in Figure 
2, produces the signal SWNAV which disables the 
central switch. 

As shown in Figure 13. TXDI, TXSUS and 
SWSUS are produced in a similar way, by means 
of AND gates 136-139. when the active INS is in 
the node connected to channel 2 or 3 instead of 
channel 1. 

SWSUS can also be generated when the node 
is in local mode, by means of AND gates 1310- 
1315 and OR gate 1314 if the receive buffer 351 
becomes nearly full, as indicated by the signal 
RXFULL, or if the receive buffer in one of the other 
nodes becomes nearly full, as indicated by signals 
C1ACTRF-C3ACTRF from the ACK counters. 

Each ACK counter also produces a signal 
C1ACTR2-C3ACTRZ when its count is zero. These 
signals are combined in an AND gate 1315, the 
inverse of which is fed to one input of an AND gate 
1316. The other input of the gate 1316 receives a 
mode control signal SINGMES. The output of the 
gate 1316 is applied to the OR gate 135 which 
produces SWSUS. Normally, SINGMES = 0. How- 
ever, in a "single message" mode of operation, 
SINGMES is set to "1", It can be seen that, in this 
mode, the central switch is suspended unless all 
the ACK counts are at zero. This ensures that the 
node can have only one message in transit at a 
time, which is useful for diagnostic purposes. 

Referring to Figure 14, this shows the channel 
1 ACK generation circuit 381 in detail; the other 
circuits 382, 383 are similar. 

The circuit comprises an AND gate 140 which 
receives: 

(a) the signal MESTX which indicates that a 
message is being transmitted through the cen- 
tral switch; 

(b) C1INCR which indicates that the central 
switch has selected channel 1 ; and 

(c) CILOC which indicates that this is the cur- 
rently active INS and channel 1 is enabled. 

Another AND gate 141 receives: 

(a) the signal CI REM, which indicates that this 
node is in remote mode and that channel 1 is 
the one which is connected to the currently 
active INS; and 

(b) a signal MACK which indicates that a mes- 
sage has been read by the processor from the 
receive buffer 351 . 

The outputs of the AND gates are combined in 



an OR gate 142, which is connected by way of a 
multiplexer 143 the data input of a flip-flop 144. 
When set. the flip-flop produces a pulse which 
activates an ACK pattern generation circuit 145 

5 causing it to produce the ACK pattern 0111. Other- 
wise, the circuit 145 produces the synchronisation 
pattern 1000. 

It can be seen that, when the node is in local 
mode, the circuit generates an ACK whenever a 

10 message is read out of the channel 1 buffer 321. 
When the node is in remote mode, the circuit 
generates an ACK whenever a message is read out 
of the receive buffer 351 . 

If a node fails while it is in remote mode, and 

75 stops taking messages from its receive buffer 351, 
the corresponding ACK counter in the active INS 
will continue to increment and would eventually 
suspend the entire system by means of the inter- 
rupt mechanism of Figure 13. In order to avoid this. 

20 when the node detects a fault from which it cannot 
recover, it sets a mode control bit PERMAC. This, 
together with CI REM, enables an AND 146 which 
switches the multiplexer 143 so that it now selects 
the inverted output of the flip-flop 1 44. This causes 

25 the flip-flop to be set and reset alternately, produc- 
ing a stream of ACK signals. These signals are 
returned to the node containing the active INS and 
decrement the corresponding ACK counter in that 
node to zero, holding it there. Hence, the faulty 

30 node can no longer suspend the rest of the sys- 
tem, which can therefore continue operating without 
the faulty node. The system may then be reconfig- 
ured to exclude the faulty node completely from 
the system. 

35 

Clalnns 

1. Data transmission apparatus comprising a 
transmitter and a receiver interconnected by a 

40 communication link, characterised in that the 

link comprises a plurality of optical fibres, 
wherein messages are transmitted as a se- 
quence of groups of data bits, the bits of each 
group being transmitted in parallel over the 

45 fibres, each fibre carrying a signal encoded by 

means of a self-clocking code and each mes- 
sage being preceded by a serial start pattern 
transmitted on each fibre, the receiver (311) 
comprising a plurality of decoder circuits (520- 

50 524) for extracting separate clock and data 

signals from the respective fibres, a plurality of 
start pattern detection circuits (570-574) for 
independently detecting start patterns on the 
respective fibres, a plurality of data buffers 

55 (560-564) into which the extracted data signals 

comprising the message body are clocked by 
the respective clock signals, and means (580- 
584) for reading out the contents of all the 
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buffers in parallel when a start pattern has 
been detected on all the fibres, the data being 
read out of each buffer in the same sequence 
as it was written into the buffer. 

2. Apparatus according to Claim 1 wherein each 
start pattern detection circuit (570-574) in- 
cludes means (71-77) for recognising a start 
pattern under all possible single-bit corruptions 
of the start pattern. 

3. Apparatus according to Claim 1 wherein the 
start pattern consists of n bits, and each start 
pattern detection circuit (570574) includes n 
logic gates (71-76) of each of which is ar- 
ranged to detect when n-1 out of the latest n 
bits received from the respective fibre match 
the start pattern, and means (77) for combining 
the outputs of the logic gates to produce a 
signal (STVAL) indicating detection of a start 
pattern or a pattern differing from the start 
pattern by a single bit. 

4. Apparatus according to Claim 2 or 3 wherein 
each group of data bits includes a checking 
code to allow that group to be checked in 
parallel. 

5. Apparatus according to Claim 4 wherein said 
checking code consists of a parity bit forming 
one of the bits of the group. 

6. Apparatus according to any preceding claim 
wherein each of said start pattern detection 
circuits (570-574) includes register means (60) 
operable either as a shift register or as a 
counter, the register means (60) being initially 
operated as a shift register for receiving data 
(SDATA) serially from the respective fibre, 
each start pattern detection circuit also includ- 
ing logic means (71-77) for recognising the 
presence of a start pattern in the register 
means (60) and thereupon causing the register 
means to operate as a counter for addressing 
the associated data buffer (560-564), thereby 
causing successive data bits (SDATA) to be 
written into successive locations of the data 
buffer. 

7. Apparatus according to any preceding claim 
wherein outputs (RFEN) of the start pattern 
detection circuits (520-524) are logically com- 
bined by means (91-98) to produce a signal 
(UV) which indicates that a start pattern has 
been detected on all the fibres. 

8. Apparatus according to any preceding claim 
wherein a synchronisation pattern is transmit- 



ted serially on each fibre between each suc- 
cessive pair of messages. 

9. Apparatus according to Claim 8 wherein each 
5 said start pattern detection circuit is operative 

to detect a start pattern in the presence of a 
single bit error in the preceding synchronisa- 
tion pattern. 

70 Patentanspriiche 

1. Datenubertragungssystem mit einem Sender 
und einem Empfanger, die iiber eine Nachrich- 
tenverbindung miteinander verbunden sind. da- 

15 durch gekennzeichnet. daiS die Nachrichtenver- 

bindung eine Vielzahl von optischen Fasern 
aufweist. in denen Nachrichten als eine Folge 
von Gruppen von Datenbits ubertragen wer- 
den. wobei die Bits einer jeden Gruppe parallel 

20 ^ iiber die Fasern ubertragen werden, jede Faser 
ein Signal fuhrt. das mit Hilfe eines selbsttak- 
tenden Codes codiert wird und jeder Nachricht 
ein Serienstartschema vorausgeht, das auf je- 
der Faser ubertragen wird, und dajS der Emp- 

25 fanger (311) aufweist eine Vielzahl von Deco- 

dierschaltungen (520 - 524) zum Extrahieren 
von getrennten Takt- und Datensignalen aus 
den entsprechenden Fasern, 
eine Vielzahl von Startschema-Anzeigeschal- 

30 tungen (570 -574) zum unabhangigen Anzei- 

gen von Startschemen auf den entsprechen- 
den Fasern, 

eine Vielzahl von Datenpufferspeichern (560 - 
564). in die die extrahierten Datensignale. die 

35 die Nachrichten umfassen. durch die entspre- 

chenden Taktsignale getaktet werden, und 
Vorrichtungen (580 - 584) zum parallelen Aus- 
lesen des Inhalts aller Pufferspeicher, wenn ein 
Startschema auf alien Fasern angezeigt wor- 

40 den 1st. 

wobei die Daten aus jedem Pufferspeicher in 
der gteichen Folge ausgelesen werden wie sie 
in den Pufferspeicher eingeschrieben worden 
sind. 

45 

2. Datenubertragungssystem nach Anspruch 1. 
bei dem jede Startschema-Anzeigeschaltung 
(570 - 574) eine Vorrichtung (71 - 77) zum 
Erkennen eines Startschemas unter alien mog- 

60 lichen Einzelbit-Entstellungen des Startsche- 

mas aufweist. 

3. Datenubertragungssystem nach Anspruch 1, 
bei dem das Startschema aus n-Bits besteht 

55 und Jede Startschema-Anzeigeschaltung (570 - 

574) aufweist 

n logische Gatter (71 - 76), deren jedes so 
ausgelegt ist. da^ es eine Anzeige ergibt, wenn 
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n-1 aus den tetzten n Bits, die aus der entspre- 
chenden Faser empfangen werden, dem Start- 
schema angepaiJt sind, und 
sine Vorrlchtung (77) zum Kombinieren der 
Ausgange der logischen Gatter fur die Erzeu- 6 
gung eines Signals (STVAL), das die Anzeige 
eines Startschemas Oder eines Schemas, das 
sich von dem Startschema urn ein einzelnes 
Bit unterscheidet, ergibt. 

10 

4. Datenubertragungssystem nach Anspruch 2 
Oder 3, bei dem jede Gruppe von Datenbits 
einen Prufcode aufweist, urn diese Gruppe pa- 
rallel priifen zu konnen. 

75 

5. Datenubertragungssystem nach Anspruch 4, 
bei dem der PrOfcode aus einem Paritatsbit 
besteht, das eines der Bits der Gruppe bildet. 

6. Datenubertragungssystem nach einem der vor- 20 
ausgehenden Anspruche, bei dem jede der 
Startmuster-Anzeigeschaltungen (570 - 574) 
eine Registervorrichtung (60) aufweist, die ent- 
weder als Schieberegister oder als Zahler ar- 
beiten kann, und die zu Anfang als Schiebere- 25 
gister zum serienweisen Aufnehmen von Daten 
(SDATA) aus der entsprechenden Faser betrie- 

ben wird, und jede Startschema-Anzeige schal- 
tung ferner eine logische Schaltung (71 - 77) 
zum Erkennen des Vorhandenseins eines 30 
Startschemas in der Registervorrichtung (60) 
enthalt und im AnschluiS daran die Registervor- 
richtung als Zahler zum Adressieren des zuge- 
ordneten Datenpufferspeichers (560 - 564) be- 
trieben wird. wodurch aufeinanderfolgende Da- 35 
tenbits (SDATA) in aufeinanderfolgende Spei- 
cherplatze des Datenpufferspeichers einge- 
schrieben werden. 

7. Datenubertragungssystem nach einem der vor- 40 
ausgehenden Anspruche, bei dem Ausgange 
(RFEN) der Startschema-Anzeigeschaltungen 
(520 - 524) durch Vorrichtungen (91 - 98) lo- 
gisch verknupft sind, um ein Signal (UV) zu 
erzeugen, das angigt, ein Startschema an 45 
alien Fasern festgestellt worden ist. 

a Datenubertragungssystem nach einem der vor- 
ausgehenden Anspruche. bei dem Synchroni- 
sierschemen in Reihe nacheinander auf jeder 50 
Faser zwischen jedem aufeinander folgenden 
Paar von Nachrichten ubertragen wird. 

9. Datenubertragungssystem nach Anspruch 8, 

dadurch gekennzeichnet. daB jede 55 
Startschema-Anzeigeschaltung in der Weise 
arbeitet, daJ3 sle ein Startschema bei Vorhan- 
densein eines Einzelbitfehlers in dem voraus- 



gehenden Synchronisierschema feststellt. 
Revendicatlons 

1. Dispositif de transmission de donn^es compre- 
nant un 6metteur et un r^cepteur interconnec- 
t^s par une liaison de communication, caract^- 
ris6 en ce que la liaison comprend un ensem- 
ble de fibres optiques, dans lequel des messa- 
ges sent transmis sous la forme d'une sequen- 
ce de groupes de bits de donn^es, les bits de 
chaque groupe ^tant transmis en parall^le sur 
les fibres, chaque fibre acheminant un signal 
code au moyen d'un code comportant une 
horloge incorpor^e, et chaque message ^tant 
px6c666 par une configuration de d^but s6rie 
qui est transmise sur chaque fibre, le r6cep- 
teur (311) comprenant un ensemble de circuits 
d^codeurs (520-524) qui sont destines a extrai- 
re des fibres respectives des signaux d'horlo- 
ge et de donn^es s6par6s, un ensemble de 
circuits de detection de configuration de debut 
(570-574) qui sont destines a detector inde- 
pendamment des configurations de d^but sur 
les fibres respectives, un ensemble de tam- 
pons de donn^es (560-564) dans lesquels les 
signaux de donn^es extraits constituant le 
corps du message, sont Introduits par les si- 
gnaux d'horloge respectifs, et des moyens 
(580-584) qui sont destines a lire le contenu 
de tous les tampons, en parall^le, lorsqu'une 
configuration de debut a ete d^tectee sur tou- 
tes les fibres, les donn^es ^tant lues dans 
chaque tampon en une sequence identique a 
celle selon laquelle elles ont ^te Sorites dans 
le tampon. 

2. Dispositif selon la revendication 1, dans lequel 
chaque circuit de detection de configuration de 
d^but (570-574) comprend des moyens (71- 
77) qui sont destines h reconnattre une confi- 
guration de debut dans toutes les conditions 
d'erreur possibles affectant un seul bit de la 
configuration de d^but. 

3. Dispositif selon la revendication 1, dans lequel 
la configuration de d^but comprend n bits, et 
chaque circuit de detection de configuration de 
d^but (570-574) comprend n portes logiques 
(71-76), chacune d'elles 6tant congue pour de- 
tector le moment auquel n-1 des n bits les 
plus r^cents qui sont regus a partir de la fibre 
respective coVncident avec la configuration de 
d^but, et des moyens (77) qui sont destines h 
combiner les signaux de sortie des portes logi- 
ques, pour produire un signal (STVAL) indi- 
quant la detection d'une configuration de d^but 
ou d'une configuration qui diffdre d'un seul bit 
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de la configuration de d^but. 

4. Dispositif selon la revendication 2 ou 3. dans 
lequel chaque groups de bits de donn^es 
comprend un code de controle pour permettre 5 
de contrdler ce groupe en paralfele. 

5. Dispositif selon la revendication 4, dans lequel 
le code de controle consiste; en un bit de 
parity qui constitue I'un des bits du groupe. 10 

6. Dispositif selon Tune quelconque des revendi- 
cations pr^c^dentes, dans lequel chacun des 
circuits de detection de configuration de ddbut 
(570-574) comprend une structure de registre 75 
(60). que I'on peut faire fonctionner a la mani^- 

re d'un registre a d^calage ou a la nnani^re 
d'un compteur, cette structure de registre (60) 
fonctionnant initialement en registre a d^calage 
pour recevoir des donn^es (SDATA) en sdrie a 20 
partir de la fibre respective, chaque circuit de 
detection de configuration de d^but conripre- 
nant egalement des moyens logiques (71-77) 
qui sont destines a reconnatlre la presence 
d'une configuration de d^but dans la structure 25 
de registre (60), et qui r^agissent a cette 
condition en faisant fonctionner la structure de 
registre en compteur, pour adresser le tampon 
de donndes associe (560-564), pour provoquer 
ainsi r^criture de bits de donnees successifs 30 
(SDATA) dans des positions successives du 
tampon de donnees. 

7. Dispositif selon I'une quelconque des revendi- 
cations pr^cddentes, dans lequel des signaux 35 
de sortie (RFEN) des circuits de detection de 
configuration de debut (520-524) sont combi- 
nes de fagon logique par des moyens (91-98) 

qui sont destines a produire un signal (UV) qui 
indique qu'une configuration de d^but a 6i6 40 
d^tect^e sur toutes les fibres. 

8. Dispositif selon Tune quelconque des revendi- 
cations pr^c^dentes, dans lequel une configu- 
ration de synchronisation est transmise en s6- 45 
rie sur chaque fibre entre chaque paire de 
messages successifs. 

9. Dispositif selon la revendication 8, dans lequel 
chaque circuit de detection de configuration de 50 
d^but d^tecte une configuration de d^but en 
presence d*une erreur portant sur un seul bit 
dans la configuration de synchronisation pr^c^- 
dente. 
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